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IN THE U.S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 

Issued: August 4, 1992 

Assignee: Ferrer International S.A. 

For: lH-IMIDAZOLE DERIVATIVE COMPOUNDS AND 
PHARMACEUTICAL COMPOSITIONS CONTAINING THE SAME 

'APPLICATION FOR EXTENSION OF PATENT TERM UNDER 
35 U.S.C. 1156 

Commissioner for Patents February 5, 2004 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The applicant, FERRER INTERNACIONAL, S.A., of Barcelona 

Spain, represents that it is the assignee of the entire interest 

in and to Letters Patent for the United States 5,135,943 granted 

to Rafael Foguet', Marcia1 Moreno, Manuel Raga, Rosa M. Cuberes, 

Jose M. Castello, and Jose A. Ortiz, on August 4, 1992 for lH- 

IMIDAZOLE DERIVATIVE COMPOUNDS AND PHARMACEUTICAL COMPOSITIONS 

CONTAINING THE SAME by virtue of an Assignment in favor of 

FERRER INTERNACIONAL, S.A. recorded on February 1, 1991, at 

Reel/Frame 005625/0795. The applicant, acting through its duly 

authorized attorney whose power to act on behalf of applicant is 

'A Petition to remove inventor Rafael Foguet was filed on June 16, 2003 (see 
Exhibit 2). 



U.S. Patent No. 5,135,943 

filed simultaneously herewith (Exhibit l}, hereby submits this 

application for extension of patent term under 35 U.S.C. §156 by 

providing the following information required by 37 C.F.R. 

§1.740. 

The applicant for patent term extension, FERRER 

INTERNACIONAL, S-A., was not the marketing applicant before the 

regulatory agency; however there was an agency relationship 

between the patent owner and the marketing applicant during the 

regulatory review period. To show that the applicant is 

authorized to rely upon the activities of the marketing 

applicant before the Food and Drug Administration (FDA) the 

applicant has obtained a letter specifically authorizing such 

reliance (Exhibit 5). 

For convenience, the information contained in this 

application will be presented in a format and order, which 

follows the requirements of 37 C.F.R. §1.740. 

(1) The approved product ERTACZOTM (sertaconazole nitrate) 

Cream, 2%, contains the imidazole antifungal, sertaconazole 

nitrate. Sertaconazole nitrate contains one asymmetric carbon 

atom and exists as a racemic mixture of R and S enantiomers. 

Sertaconazole nitrate is designed chemically as (+/-) -l- 

[2,4-dichloro-beta-[(7-chloroenzo[bJthien-3- 

yl)methoxylphenethyllimidazole nitrate. It has a molecular 
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weight of 500,8. The molecular formula is C!20H~&~3N~OS*HN03, and 

the structural formula is as follows: 

(2) The approved product was subject to regulatory review 

under the Federal Food, Drug and Cosmetic Act, §505(b). 

(3) The approved product ERTACZOTM received permission for 

commercial marketing or use under the Federal Food, Drug and 

Cosmetic Act, §505(b) by virtue of a letter sent by the Food & 

Drug Administration (FDA) dated December 10, 2003. 

(4) The only active ingredient in ERTACZOTM (sertaconazole 

nitrate) Cream, 2%, is the imidazole antifungal, sertaconazole 

nitrate, which has not been previously approved for commercial 

marketing under the Federal Food, Drug and Cosmetic Act, the 

Public Health Service Act, or the Virus-Serum-Toxin Act, prior 

to approval of NDA 21-385 by the FDA on December 10, 2003. 

(5) This application for extension of patent term under 35 

U.S.C. §156 is being submitted within the 60 day period pursuant 
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to 37 C.F.R. §I.'720(f), which period will expire on February 6, 

2004. 

(6) The complete identification of the patent for which 

extension is being sought is as follows: 

Inventors: Rafael Foguet, Marcia1 Moreno, Manuel Raga, Rosa 

M. Cuberes, Jose M. Castello, and Jose A. Ortiz 

Patent No.: 5,135,943 

Issue Date: August 4, 1992 
. 

Expiration Date: August 4, 2009 (17 years from issue) 

(7) A true copy of the patent is attached hereto as Exhibit 

3. 

(8) No Terminal Disclaimer or Reexamination Certificate has 

been issued. 

No Certificate of Correction has been filed. However, a 

petition to correct the inventorship of the Patent was filed on 

June 16, 2003. More specifically, Applicants requested that 

Rafael Foguet be removed as an inventor. A copy of the papers 

relating to the Petition to correct inventorship are attached 

hereto as Exhibit 2. 

Enclosed are copies of the statements from the USPTO 

verifying payment of the maintenance fees 3.5 years after grant, 

7.5 years after grant 11.5 years after grant (see Exhibit 4). 

(9) U.S. Patent 5,135,943 claims the active compound of the 

approved product ERTACZOTM (sertaconazole nitrate) Cream, 2% 
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[see claim 11; a pharmaceutical composition comprising the 

compound [see claims 2-5, 13 and 141; methods of treating 

infection by administering the compound (see claims 6 and El]; 

and a nitrate salt of the compound [see claim 121. Claims 1-6, 8 

and 12-14 are as follows: 

1. A IiT-imidazole derivative compound of formula I: 

or a nontoxic addition salt thereof. 

2. A pharmaceutical composition for treating 
infections caused by fungi or yeasts in humans and 
pets, comprising said compound of claim 1 in an 
effective amount and in combination with a 
pharmaceutically acceptable carrier. 

3. A pharmaceutical composition according to claim 2, 
in dosage unit form including 100 to 800 mg of said 
compound. 

4. A pharmaceutical composition according to claim 3 
for topical application, wherein said compound is 
present in a concentration from 0.1 to 5 5;. 

5. A pharmaceutical composition composed of 0.1 to 5 % 
by weight of said compound of claim 1 in a 
pharmaceutically acceptable carrier, said compound 
being present in an amount of from 100 to 800 mg. 

6. Method of treating infection caused by fungi or 
yeast in humans and Pet animals, comprising 

5 
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administering an effective amount of the composition 
according to claim 2. 

8. Method of claim 6, wherein said administering 
comprises oral, injection, rectal, vaginal or topical 
route administering. 

12. Compound according to claim I, wherein said acid 
addition salt is a nitrate salt. 

13. A pharmaceutical composition for treating fungal 
and yeast infections in humans and pets, comprising 
100 to 800 mg of a member selected from the group 
consisting of a lH-imidazole derivative compound of 
formula I: 

a Cl 

‘c( 
0 

.CI 

and nontoxic addition salts thereof in a 
pharmaceutically acceptable carrier. 

14. A pharmaceutical composition according to claim 
13, wherein said nontoxic addition salts include a 
mononitrate addition salt of said lH-imidazole 
derivative compound. 

The above-mentioned patent claims (e.g. claims 1-5 and 12- 

14) read on the active compound of the approved product ERTACZOTM 

(sertaconazole nitrate) Cream, 2%, which contains the imidazole 

antifungal, sertaconazole nitrate having the formula: 
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(1) 

as well a's a method of using the approved product as recited in 

claims 6 and 8, which utilizes the compound of the formula shown 

above. 
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(10) Relevant dates and information pursuant to 35 U.S.C. 

§156tg) to enable the Secretary of Health and Human Services to 

determine the applicable regulatory review are as follows: 

(A) An Investigational New Drug application (IND 50,726) 

for ERTAC%OTM (sertaconazole nitrate) Cream, 2% was filed on May 

31, 1996 and became effective on June 11, 1996. 

(B) A New Drug Application (NDA 21-385) for ERTACZOTM 

(sertaconazole nitrate) Cream, 2% was filed under §505(b) of the 

Federal Food Drug & Cosmetic Act on September 28, 2001 and 

received by the FDA on September 28, 2001. 

(C) The New Drug Application (NDA 21-385) for ERTACZOTM 

(sertaconazole nitrate) Cream, 2% was approved on December 10, 

2003. 

8 
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(11) As a brief description of the activities undertaken by 

applicant or applicants' representatives during the applicable 

regulatory review period, attached hereto is a chronology of the 

major communications between the applicant and the FDA from May 

31, 1996 (the date of filing IND 50,726) to December 10, 2003 

(the approval date of NDA 21-385) (Exhibit 6). 



U.S. Patent No. 5,135,943 

(12) U-1 Applicant is of the opinion that U.S. Patent 

5,135,943 is eligible for an extension under 35 U.S.C. 8156 

because it satisfies all requirements for extension as follows: 

(4 35 U.S.C. S156(a) - U.S. Patent 5,135,943 claims 

as a new compound the active ingredient in 

ERTACZOTM (sertaconazole nitrate) Cream, 2%, a 

pharmaceutical composition containing the compound 

and a method of treatment using the compound. 1 

(b) 35 U.S.C. §156(a)(l) - U.S. Patent 5,135,943 has 

not expired before submission of this application. 

(cl 35 U.S.C. §156 (a) (2) - The term of U.S. Patent 

5,135,943 has never been extended under 35 U.S.C. 

S156 (e) (1) . 

(d) 35 U.S.C. §156(a) (3) - The application for 

extension is submitted by the owner of record of 

the patent in accordance with the requirements of 

paragraphs (1) through (4) of 35 U.S.C. 8156(d) 

and the rules of the U.S. Patent & Trademark 

Office. 

(4 35 U.S.C. §156(a) (4) - The product ERTACZOTM 

(sertaconazole nitrate) Cream, 2%, has been 

subject to a regulatory review period before its 

commercial marketing or use. 

10 
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(f) ’ 35 U.S.C. sl56(a)(5) (A) - The commercial marketing 

or use of the product ERTACZO" (sertaconazole 

nitrate) Cream, 2%, after the regulatory review 

period is the first permitted commercial marketing 

or use under the provision of the Federal Food, 

Drug and Cosmetic Act (i.e. Section 512) under 

which such regulatory review period occurred. 

(9) * 35 U.S.C. §156(c) (4) - No other patent has been 

extended for the same regulatory review period for 

the product ERTACZOTM (sertaconazole nitrate) 

Cream, 2%. 
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(12) (ii) The length of the extension of patent term of U.S. 

Patent 5,135,943 claimed by Applicant is 1776 days or 4.86 

years. The length of the extension was determined pursuant 

to 37 C.F.R. §1.778 as follows: 

(a) The regulatory review period under 35 U.S.C., 

§lSS(g) (4) (B) began on May 31, 1996 and ended 

December 10, 2003, which is a total of 2749 days 

or 7.53 years, which is the sum of (1) and (2) I 

below: 

(1) The period of review under 35 U.S.C. 

8156(g) (4) (B) (i), the "Testing Period", 

began on May 31, 1996 and ended on September 

28, 2001, which is 1946 days or 5.3 years. 

(2) The period of review under 35 U.S.C. 

§156(g) (4) (B) (ii), the "Approval Period", 

began on September 28, 2001 and ended on 

December 10, 2003, which is 803 days or 2.2 

years. 

(b) The regulatory review period upon which the 

period of extension is calculated is the entire 

regulatory review period as determined in 

subparagraph (12) (ii) (a) above (2749 days) less: 

(I) The number of days in the regulatory review 

period which were on or before the date on 

12 
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which the patent issued (August 4, 1992), 

which is (0) days; and 

(2) The number of days during which applicant 

did not act with due diligence, which is (0) 

days; and 

(3) One-half the number of days determined in 

subparagraph (12) (ii)(a) (1) after the patent 

issued (one-half of 1946) days, which is 973 

days; 

(cl The number of days as determined in subparagraph 

(12) (ii) (b) (1776 days of 4.86 years) when added 

to the. original term of the patent (original 

expiration date - August 4, 2009) would result in 

the date June 15, 2014; 

(d) Fourteen (14) years when added to the date of NDA 

approval of December 10, 2003 would result in the 

date of December 10, 2017; 

(e) The earlier date as determined in 

subparagraphs(l2) (ii) (c) and (12) (ii) (d) is June 

15, 2014. 

(f) Since U.S. Patent 5,135,943 issued after 

September 24, 1984, the period of extension may 

not exceed five (5) years. Five (5) years when 

added to the original expiration date of the 

13 
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patent (August 4, 2009) would result in August 5, 

2014. 

(g) The earlier date as determined by subparagraph 

(12) (ii)(e) and (12)(ii)(f) is June 15, 2014. 

(h) The limitations of 35 U.S.C. 156;(g) (6) do not 

operate to further reduce the period of extension 

determined above. 

(13) Applicant acknowledges a duty to disclose to the 

Commissioner of Patents and Trademarks and the Secretary of 

Health and Human Services any information which is material to 

the determination of entitlement to the extension sought. 

(14) The prescribed fee under 37 C.F.R. fjl.Z'O(j) for 

receiving and acting upon this application is attached as a 

check in the amount of $1,120.00. The Commissioner is authorized 

to charge any additional fees required by this application to 

Deposit Account No. 02-2448. 

(15) All correspondence and inquiries may be directed to 

the undersigned, whose address, telephone number and fax number 

are as follows: 

Marc S. Weiner 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
P.O. Box 747 
Falls Church, VA 22040-0747 
Phone: 703-205-8000 
Fax: 703-205-8050 

14 
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The present document is being submitted as one original and 

four copies are required under 37 C.F.R.§1,74O(b) (3 copies 

total) and requested under N.P.E.P.§2753 (5 copies total). 

Respectfully submitted 

By: 

MaryAnne Armstrong, PhD #40,069 

* 
MSW/sh 
2294-0116M 

P.O. Box 747 
Falls Church, VA 22040-0747 
(703) 205-8000 

Attachments: Exhibits 1-6 
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Patent No.: 5,135,943 

Issued: August 4, 3992 

Assignee : 

For: 

. 
Ferrer International S.A. : . . . 

1X-IMIDAZOLE DERIVATTW COMP~S AND . : 
PHARMAC&,JTICAL COMPOSITIONS CONTATNEMG THE SAME 

I  POWER OF ATTOR2+Z&Y AWD AlWOINTMEZlT OF ImmT : 
PURSWAZKL' TO 37 CFR 1.730 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

. . 

. . 

‘:; 

Sir: 
. 

Assignee, Ferrer International S-A. a corporation organized. .' 

and existir;g under the laws of Spain, represents that it is the 

AsSignee of the entire rright, title, and interest: in and. ICY 

United States Letters 'Patent 5,135,943 as evidence by the. I. '. 
Assignmerit recorded with the USPTO on February 5,; .1?9l at: : . 

Reel/Frame 005425/0795; and hereby appoints the prad<it%a%ere :at .: ,.. . . -: i .' 
customer NC>, 002292 (Birch, Stewart, Kolasch & H&h,: 'F&k) z& - . . .' '. 
its attorneys pursuant to 37 CEX 1.730 to conduct all ~b<siiiese . 

before the United States Patent and Trademark Office reiat:ive ta 

an Apgdicatzion for Patent Term Extension pUrSuant to 35 USC l!& : 

for the above-identifikd United States Letters Patent.. I . . ' : 
. . 

. . 
.. : 

. ‘.:. 

f : 
. . 

. : :.. 

: 

. :.. 
“. : ‘, 



. : . 

U.S. Patent No. 5,135,;943::: 

Please send all future correspondence concerning t&s above; . 

matter to Birch, Stewart, EColasch & BxrCh, I&P dr cu~touiRk.n&.: I . . . 
002292, at the following address: 

Post Office Box 747 
Palls Church, Virginia 22040-0747 
Telephone: 703/205-8000 
Facsimile: 703/205-8050 

Dated: ‘ February 2, 2004 

rector General 
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IN THE U. S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 Docket No.: 2294-0114M 
Issue Date: August 4, 1992 
Assignee: Ferrer International S.A. 
For: IH-imidazole derivative compounds and 
pharmaceutical compositions containing the same 

PETITION TO EXPEDITE 
UNDER 37 CFR 1.182 

THE PETITION TO 
CORRECT INVENTORSHlP 

UNDER 35 USC 256 

Commissioner for Patents 
P. 0. 1450 
Alexandria, VA 22313-1450 

June 16, 2003 

Sir: 

The Commissioner is respectfully requested to expedite 

the decision requested in the following documents filed 

concurrently herewith namely: 

(a) "PETITION TO CORRECT INVENTORSHIP UNDER 35 USC 

256"; 

(b) "STATEMENT FROM CURRENT NAMED INVENTORS UNDER 37 

CFR 1.324(b) (2)"; and 

(c) "STATEMENT FROM ASSIGNEE UNDER 37 CFR 1.324(b) (3)" 

Facts 

It has recently been determined that the inventorship 

in the above-identified patent is incorrect. Such 

incorrect inventorship may adversely affect the validity of 

the above-identified patent. Ferrer International S-A., 
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the assignee of the entire right, title, and interest in 

the above-identified patent, has recently entered into 

business negotiations with a third party. Successful 

conclusion of these business negotiations, which will be 

advantageous to the assignee, requires a patent having the 

correot inventorship. Upon information and belief, it now 

takes from three to four months for the Commissioner to 

decide such petitions to change inventorship. Failure to 

promptly receive from the Commissioner a decision regarding 

inventorship may result in irreparable harm to the 

assignee. 

Relief Requested 

The assignee, through the undersigned attorney, 

respectfully requests that this petition to expedite be 

granted and that a decision on the merits of the requested 

change of inventorship be promptly made and communicated to 

the undersigned attorney and to all attorneys of record in 

the above identified patent. 

Fees 

A check in the amount of ONE-HUNDRED-THIRTY and xx/100 

DOLLARS ($130.00) to cover the statutory fee required by 37 

CFR 1.182 and 37 CFR 1.17(h) is attached hereto. If this 
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check is deficient or if any other fees are required, the 

Commissioner is authorized and  requested to charge such 

fees to Deposit Account No, 02-2448. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

Byfi%6 
Marc S. W e iner, #32,181 

2294-0114M 

P.O. Box 747  
Falls Church, VA 22040-0747 
(703) 205-8000 
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IN THE U. S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 Docket No.: 2294-0114M 
Issue Date: August 4, 1992 
Assignee: Ferrer International S.A. 
For: lH-imidazole derivative compounds and  
pharmaceutical composit ions containing the same 

PETITION TO CORRECT INVENTORSHIP 
UNDER 35 USC 256 

Commissioner for Patents 
P. 0. 1450 
Alexandria, VA 22313-1450 

June 16, 2003 

Sir: 

The  Commissioner is respectfully requested to correct 

the inventorship in the above-identif ied patent pursuant to 

35  USC 256: and  37  CFR 1.324. 

In view of the documents entitled "STATEMENT FROM 

CURRENT NAMED INVENTORS UNDER 37 CFR 1.324(b) (2)" and  

"STATEMENT FROM ASSIGNEE UNDER 37 CFR 1.324(b) (3)" both 

filed concurrently herewith, the Commissioner is 

respectfully requested to remove Rafael Foguet  as an  

inventor and  issue a  certificate pursuant to 37  CFR 

1.234 (a). 

A check in the amount  of ONE-HUNDRED-THIRTY and xx/100 

DOLLARS ($130.00) to cover the statutory fee required by 37  

CFR 1.234(b) (4) and  37  CFR 1.20(b) is attached hereto. If 

this check is deficient or if any other fees are required, 
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the Commissioner is authorized and requested to charge such 

fees to Deposit Account No. 02-2448. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

/” 
BY /g&y&.* y 

Marc S. Weiner, #32,181 

jeb 
2294-0114M 

P.O. Box 747 
Falls Church, VA 22040-0747 
(703) 205-8000 
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IN THE U. S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 
Issue Date: August 4, 1992 
Assignee: Ferrer International S.A. 
For: IH-imidazole derivative compounds and 
pharmaceutical compositions containing the same 

STATEMENT FROM CURRENT NAMED INVENTORS 
WNDER 37 CFR 1.324(b) (2) 

We, the undersigned, declare that: 

1. We are all the currently named inventors in the 
above-identified United States Patent. 

2. We agree and request that the inventorship be 
changed by deleting Rafael Foguet as an inventor. 

3. We hereby declare that all statements made herein 
of our own knowledge are true and that statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine ox imprisonment, or both under section 
1001 of Title 18 of the Unites States Code and that such 
willful false statements may jeo the validity of the 
above-identified patent. 

date 

r;-6-2zOO_i7 
date 

C-OL-2JG3 
date 

J--c&r- 2eo3 
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IN THE U. S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 Docket No.: 2294-0114M 
Issue Date: August 4, 1992 
Assignee: Ferrer International. S.A. 
For: lH-imidazole derivative compounds and 
pharmaceutical compositions containing the same 

. 
STATEMENT FROM ASSXGMEE 

UNDER 37 CFR 1.324(b) (3) 

The undersigned declares that: 

1. I am the General Manager of Ferrer International 
S.A. hereafter referred to as "ASSIGNEE", and have 
authority to act in this matter on behalf of the ASSIGNEE. 

2. The ASSIGNEE is the owner of the entire right, 
title and interest in the above-identified United States 
patent by virtue of an assignment duly executed and duly 
recorded amongst the records of the United States Patent 
and Trademark Office. 

3. The ASSIGNEE agrees and requests that the 
inventorship be changed by deleting Rafael Foguet as an 
inventor. 

4. I hereby declare that all statements made herein of 
my own knowledge are true and that statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine or imprisonment, or both under section 
1001 of Title 18 of the Unites States Code and that such 
willful false statements may jeopa Lhe validity of the 
above-identified patent. 

/General Manager 
Ferrer International S.A. 
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IN THE U. S. PATENT AND TRADEMARK OFFICE 

Patent No.: 5,135,943 Docket No.: 2294-0114M 
Issue Date: August 4, 1992 
Assignee: Ferrer International S.A. 
For: lH-imidazole derivative compounds and 
pharmaceutical compositions containing the same 

REVOCATION OF POWER OF ATTORNEY, SUBSTITUTE POWER 
OF ATTORNEY, AND CHANGE IN CORRESPONDENCE ADDRESS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 
The Assignee of record of the entire right, title and 

interest in the above-identified patent hereby revokes any 
and all previous powers of attorney, and hereby appoints 
the practitioners at CUSTOMER NO. 002292 (BIRCH, STEWART, 
KOLASCH & BIRCH, LLP) as the attorneys of the Assignee to 
receive all correspondence relating to the above-identified 
application or patent and to transact all business in the 
United States Patent and Trademark Office connected 
therewith, with full power of substitution and revocation, 
and the Assignee ratifies any act done by the Assignee's 
attorneys in respect of this patent. The new correspondence 
address is: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP or Customer No. 
002292 
P.O. Box 747 
Falls Church, VA 22040-0747 
(703) 205-8000 

The undersigned (whose title is supplied below) is 
empowered to sign this Revocation and Substitute Power of 
Attorney on behalf of the Assignee. 

I hereby declare that all statements made herein of my 
own knowledge are true, and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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errer International S.A. 

.: 

. . 
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Patent [191 [I I J Patent Number: 5,135,943 
(451 Date of Patent: Aug. $1992 

IH-IMILDAZOLE DERIVATWE 4J63.01 1 ?/t984 Ogata et d. . . . . . . . . _ ..,............ W/336 
CO~MPOUND§ AND PHARMA~WTICAL 4,496,572 t/1985 f%ss et at. . . . . . . . . . . . . . . . . . . . . . . . . . 548/336 
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1571 ABSTRACT 

The JH-imidazole derivative compound of formula I: 

cl Cl t-0 

TN 
CH--CH2-N 

I J 

and its nontoxic addition salts, particularly the nitrate 
addition salt, are more &e&e as autimycotic agents 
and are unexpected& safer than the corresponding prior 
art compounds, especially the compound in which the 
sulfur atom of the benzothiphene ring of the above 
compound is replacedby an oxygen atom. Pharmaceuti- 
cal compositions containing an effective amount of the 
compound of formula I, e.g. 1 to 5% by weight, in a 
pharmaceutical carrier are safer, more effective, and, in 
some cases, more reliable with fewer side effects than 
currently used antimycotic preparations. 

14 Claims, No Drawings 
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lH-IMIDAZOLE DERIVATIVE COMPQUNDS 
AND PHARMACEUTICAL COMPOSJTIONS 

CONTAINING THE SAMEBACKGRGUND OF 
THE INVENTION 5 

This application is a continuation-in-part of applica- 
.tion Ser. No. 451,823, filed Dec. 15, 1989, which is, in 
turn. a continuation-in-part application of Ser. No. 
366,756, fired Jun. 14,1989 and abandoned Apr. 5.1990; 10 
which is a continuation of application Ser. No. 694,645, 
tied Jan. 24, 1985 and abandoned Jul. 27.1989. 

This invention relates to antimycotic pharmaceutical 
compositions and, more particularly, to lH-imidazole 
derivative compounds and pharmaceutical composi- 1s 
ridns containing those compounds, especially antimy- 
c&c pharmaceutical compositions, i.e. pharmaceutical 
compositions for the treatment of infections in humans 
and animals, which are due to infection by fungi and 
yeast microorganisms. The invention also relates to u) 
fungicidal compositions for application to crops to de- 
stroy fungi and other microorganisms. 

A number of compounds with antimycotic and/or 
fungicidal properties, which are useful in pharmaceuti- 
cal compositions, are currently known. These include 25 
the commercially successful Miconazole having the 
formula Ii cl CJ WI 30 ht 

CH--C&-N 

35 

Miconazole has a structure chemicalfy similar to the 
lH-imidazole derivative compounds of the invention. 
Miconazole is effective aga$nst a number of yeasts, der- 
matophytes and fungi. This effectiveness can be mca- 
sured by culturing these microorganisms in vitro and 
applying a preparation containing the antimycotic com- 
pound, Miconazole. The results of this type of in vitro 
experiment is expressed in terms of the Minimum Inhibi- 
tory Concentration (hiLC), i.e. the minimum concentra- 
tion which inhibits the growth of ‘the microorganism. 
For example, the MIC for Miconazolt against a particu- 
hr Gzndido aibicans strain is found to be 10.7 micro- 
grams/milliliter. The effectiveness of Miconaxole as ltip 
aatimycotic dompound is measured in viva by applying 
a suspension containing the drug to the skin of a number 
of animals and measuring fhe proportion of animals on 
which growth of the microorganism is inhibited as a 
function of time. Typically, after 25 days, &bout 4 of the 
animals were cured, when treated with a cream contain- 
ing 2 96 by weight Miinazole: Of course, any pharma- 
ceutical preparation for treating a disease in a human 
must satisfy certain toxicity requirements. Therefore, 
toxicity tests are required to show that the preparation 
may be administered safely. Toxicity tests have been 
performed on the IH-imidazole derivative compounds 
of the invention and on h$conuole and other known 
compounds having antimycotic properties. In toxicity 
tests the LDso(the dose at which SO % mortality oc- 
curs) is measured. For Miconazole, for example, the 

40 

4 

50 

5s 

60 

65 

LDsoin mouse is about ZOO mg/kg for oral administra- 
tion, 600 mg/kg for intraperitoneal administration and 
over 5ooo mg/&g for subcuraneous administration. 

Other compounds having a structure similar to appli- 
cants’ compound include those described .in U.S. Pat. 
No. 4,402,968, issued to Martin, Sep. 6, 1983. These 
compounds are also imidazole derivative compounds 
and have the following general formula III as claimed in 
the Martin Patent: 

R' F‘N 
CH-C&--N 

I 0 

wherein R’, R2, R3 and R* may be a hydrogen atom or 
a halogen atom, especially a chlorine atom. The in vitro 
fungicidal activity of one compound of formula III, in 
which all the R groups are chlorine radicals, was re- 
ported in the patent against several fungi. Measured in 
vitro against cclndida ulbhms this compound has a 
MIC of about 10 micrograms per milliliter. A method of 
measurement of in vivo f&gicidal activity was also 
described. However, as will be seen from the results 
descrii below, these compounds are comparatively 
toxic. 

Gthet compounds having antimycotic properties are 
described in U.S. Pat. No. 4,2Y2,545. issued to Walker. 
However, these antimycotic compounds have a struc- 
ture which is considerably different from the structure 
of either the applicants or those of the Martin Patent. 
They have also been tested in vivo and in vitro and 
found effective against a large variety of fungi and 
yew. 

The current prior art autimycotic compounds, which 
are closest in structure to the applicants’ compound, 
namely those of the Martin Patent, have an unexpect- 
edly undesiiably high toxicity, as ineasured in a variety 
of ways in comparison to the compounds descri&d 
herein. Furthermore, the compouuds of the present 
invention are more effktiv~ as in vitro fungkidaI 
agents. 

Other toxicological properties of the antimycotic 
compounds described in the Martin Patent are also 
poor. These~pooi toxicological properties imply that it 
is comparatively more dangerous to expose a human or 
@zt to the compounds of th& Martin Patent than to the 
compounds of the’invention. The data, which will be 
presented below, also imply.that IH-imidazolc deriva- 
tive compounds of the invention can be applied in larger 
amounts, but as safely, as a correspondingly smaller 
concentrstion of the compounds of the Martin Patent- 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide new 

IH-imidazole derivative compounds having improved 
antimycotic and/or antifungicidal activity, but which 
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are also unexpectedfy safer, in comparison to the com- 
parable prior art compounds. 

It is another object of the present invention to pro- 
vide new antimycotic IH-imidazde derivative com- 
pounds, which are more effective, are safer to use on 
humans and pets and also in larger amounts than the 
current comparable prior art compounds and which are 
more reliable and faster acting for some microorganism 

5 

i&CliOllS. 

Accordiig to the invention, the Iii-imidaaole deriva- IQ 
tive compounds having the above-mentioned improved 
pharmaceutical. properties, including improved antimy- 
cotic activity and toxicological properties, comprise 
I-[2-(7ch~~3~zo~~thienyl)merhoxy~72~2,~ 
dichiorophenyIIethyl)-IH-imidaxoie, and nontoxic ad- l5 
dition salts thereof, preferably the mononitrate and the 
heminaphthaniene-1,5disulphonate. 

The novel 1 II-imidazole derivative compound of the 
invention r&o has the fohowing general formula I: 

20 
cl cl 0 

rN 
CH--Cl+N 

I J 25 

O\ 
CHz 

A number of other new IH-imidazole derivative 
compounds of the following general formula I’ have 
also been prepared and tested: 

35 

0’) 

40 

45 

wherein A is an imino- , 

50 
-C=N--. or a mcthynefCH-) 

I I 

group, RI and Rx arc independency hydrogen or I&- 
gen selected from chlorine, bromine or fluorine En any 5s 
of the 2.4.5.6 or 7 positions of the be&bJthiophent 
group, and the methylcne -CHrgroup is bonded to the 
he&]thiophene group in its 2 or 3 position. These 
compounds also show antimycotic properties, 

The antimy&ic compound of the invention, the 60 
cornpound of formula I, will be hence forth referred .to 
as Sertaconaxole, for convenience. PharmaceuticaI 
preparations with antimycotic properties are descrii 
hereinbelow. 

The compound of formtda I had a melting point of 65 
146-7’ C The corresponding nitrate addition sah had a 
melting point of 156-7’ C. Wss spectra and ekmental 
analysis ah confirmed the structure of the compound 

4 
of formula I. gee Manuel Raga, Celia Palacin, Josep 
Ma. Caste116 and Jose Ortiz and Ma. Cuberes and Mar- 
cial Moreno-Manas, Eur: J.Med. Chem. 21, pp 
329-332( 1986). 

PREPARATION OF THE DERIVATIVE 
COMPOUND5 

The compounds of the present invention may be 
prepared according to the folIowing scheme: 

A-CH2-N + 
t 

-ON 

0 Rl 
3 X-CH2 
4 2 

6: 
S 7 

-R2 

++.-CH2-N 

Rt 

In the starting compounds of the formula V, A has 
the same meaning as stated above, and in the starting 
compounds of the formula VI, X is chforine or bromine, 
Rt and R2 have the same meaning stated above and 
likewise, the methylene group (-CH2--) is bonded to 
the benzoR$hiophene group in the same position as 
defmed above. A similar process is used to prepare the 
compounds described in the Martin refuence referred 
to in the Background Section. 

The reaction between-the oxime or the alcohol of the 
formula V and the halides of the forrmda VI occurs 
conveniently in the preseng of a suitable mineral base 
strong enough to ionize the compounda of the formula 
V such as hydroxides, or r&aIme or aIkaIinecarth hy- 
drides, with potassium hydroxide and sodium hydride, 
preferably employed, 

The reaction is advantageousIy performed withhr a 
wide temperature range (from -55’ C. to 100’ C.) and 
in an aprotb solvent seIected from an aRmnone with up 
to 6 carbon atoms or a polyalkydated amide, with ace- 
tone or hexarnethylphosphorotriamide preferably em- 
MY&. 

After purificarion, the acid addition aaIU may be 
obu&ed by treating with respective acids in a medium 
composed of an organicz solvent. The orgdic solvent is 
an alcohol with 1 to 4 c@ons, preferably ethanol or 
n-butand, or may be a ketone such as acetone. A sol- 
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vent wbicb is a mixture of an organic solvent and water 
may also be used. 

Tbe de&id reaction steps lead to the compounds 
of tbi? formula 1 according to the present invention. 

The oximc and alcohol used as starting material of the 
formula V are already known and are obtained accord- 
ing to the processes described by Van. G. Mixicb and 
K. Thiile (Araneimittel-Forscbtmg, 29(H), Nr.10, 
1510-3, 1979)--oxime, .Z configuration-and by E.F. 
Go&fro& et al (J. Med. Cbem., 12, 784-9, 1969)--Al- 
cobol, for example by treating 1-(2,4dicbIoropbenyl)-2- 
(Hi-imidak&l-yl) ethanone with hydroxylamine or 
sodium horohydtie, respectiveIy. 

The bdides of the formula VI are obtained by the 
known methods of organic chemistry, e.g.: 

a) from benzomiopbene either by cblorometbyla- 
tion m. Neidlen and E.P. Mrugowski: Arch. 
Pharm. ~einbcim, Ger.,] X8(7), 513-9, 1975): 

a 0 CH20KIH 

s 

c*-cHzw3 
or by methylation and final bromination (D.A. 
Shirley and M.D. Cameron: JACS, i4, 664, 1952; 
U.S. Pat. No. 4,282,227): 

NBS > 

b) from 2- cbioro&metbylbenzo~]tbiophene by bro- 
mination (European Pat. No. 54,233): 

NBS > 

6 
and t- cbloro-3-mcthylbenzo[b)thiopbene is in turn 
obtained by chlorination of 3- methylbenzo[bftbio- 
pbene (V.I. Dronov et al, CA, 79, flS388f): 

5 

c) from the corresponding tbiophenol by total synthe- 
IS sis, for example, 2- chloro+propenyl-pbenyl- 

tbioetber is formed by treating 53- dichloropro- 
pens transposition in N,N-diethylanihne and cycli- 
ration with concentrated hydrochloric acid (WK. 

20 Anderson and E.J. LaVoie, J. Cbcm. Sot., Chem. 
Commun., (S), 174, 197% WK. Anderson et al, J. 
Chem. Sot., Perkin Trans. 1, (l), 1-4, 1975): 

25 
CH2NcH/ 

ct 

I 
CH2-CI 

COjKp%cctane > 

30 Its 

35 

40 

45 

so 

55 

60 

6s 

-R2 

““2\ 72 

c Cl HS 
k2 

RI 
/ 

-” 

2 
a3 s 

-R2 

(-w,x= H.2pc5itiott) 

or by an alternative process also from the corre- 
sponding thiophenol by total synthesis, for example 
by forming respe&ve 2- phenyltbiopropionalde- 
byde aced by. treatment with 2-hromopro- 
pionaldehyde in sodium etboxide and cyclizatii 
with an admixture of polyphospboric acid and 
phosphorous pentoxide Cyasuo Mat&i and Fusaji 
Shoji, Nippon Kagaku Zasshi, 86,(10), 1067-72. 
f 96s): 



5,135,943 a 

I) NatOH 

4 . 2) CH(OMe)~ > 5 

HS I 

R2 CHfCH\Br 

10 

15 

20 

. 

Wt. X = H. 2 position) 

d) in a similar manner the 3-position compounds are 
also obtained from the corresponding thiophenol 
by total synthesis and forming respective phenyl- 
thioacetone by treatment with chbroacetone and 
cyclixation with polyphosphoric acid (N.B. Chap 
man, et al, J. Chem. SW. C., (5). pp. 512-22.1968; 
N.B. Chapman, et al, ibid, (S), 2747-51, 1968): 

CR 

&O 
I 

CHt 

‘s 

>CH’ PPA 

WLX = H.Jposkion) 
PPA: Polyphasphoric rid 
NBS: N-bsomorucEiaimide 

Halogenation of lntermedJJtes (VI, X=H) with N- 
bromosucciuimide or with N-cMorosuccJnimidc in car- 
bon tetrachloride, under the conditious described by 
N.B. Chapman, et al; J. Chern. Sot. C., (S), 512-2% 
1968) and N.B. Chapman, et al (ibid., (S), 2747-S& 
1968), kads to the intermediates (VI, X=Br or Cl). 

The startkg thiopheno!, when Rt or Rz are halogen 
in metapctsition, kads to correspondiig1y substituted e 
or 6- position benzolb]thiophenes, enabling the isomers 
to be separated by customary methods of organic chem- 
istry. CoJumn chromatography is a preferred method of 
separation. 

25 

30 

35 

40 

45 

50 

55 

60 

CQMI’ARATIVE STUDY OF 
PHARMACOLOGICAL PROPERTIES 6S 

Comparative iu vitro and in vlvo antimycotk activi- 
ties of the compound of formula I, Sertaconaxok, ver- 

sus Miconaxole and the compounds of the Martin* pa- 
tent, which have the closest structure to Sertaconaxole, 
are reported hereJ&elow. Cliical data are also in- 
cluded. The data show that Sertaconaxole has a higher 
autimycotic activity than these prior art compounds; 
Furthermore, toxicological data for these compounds 
also shows that Sertaconaxole is surprisingly and unex- 
pectedly safer ro administer to humans and pets in a 
method of treating an infection due to fungi or yeast. 

The compounds of the Martin patent, which are the 
cJosest in structure to Scrtaconazole, aJso have au unex- 
pectedly large toxicity and are much less safe than 
Miconazole. In view of this ftndmg, it is not surprising 
that Miconaxole is the more frequently used compound 
commercJaJly. As a result, comparison has been made 
with Miconaxok as well as with the compounds de- 
scribed in the Martin patent. 

1. In vitro FungicidaJ Activity Measurements 
Minimum Inhibitory Concentrations (MICS) of Ser- 

taconaxoJe and Miconaxole against JO7 yeasts, 47 der- 
matophytes and 4 fungi were determined by a two-fold 
dilution method. The results of these measurements are 
shown in the following Table I. 

These results show that SertaconaxoJe has a some- 
what different, but similar, spectrum of in vitro activity 
in comparison to Miconaxok. Particularly, Ber- 
taconaxok is more active against C&r&& ut6icun5 (43.9 
% higher), Chdida sp. (47.4% higher) and Scopufariup 
sir (75 % higher). Thus Sertaconaxole is more effective 
than the most common CommcrclaJJy used product in 
the case of several microorganisms. 

Minimum Inhibitory Concentrations (MICS) of Ser- 
tacouazole were also measured in comparison to four of 
the compounds desetii in the Martin Parent, includ- 
ing a compound, referred to herein as Martin Com- 
pound 1, which has the same structure as Sertaconaxole, 
expect that the sulfur in the benzothiophene ring is 
replaced by an oxygen. 

TABLE I 
Minimum Inhibitory Concentntion of Scrtaconazole 

and Miconazole against DilFerent Microor~udsms - 
# -llUOlC Miicocmzote 

Mkrmrpnism’ strains micropm/ml microgram/cttt 
Yacu 
Gmd& ahhms 52 6.0 10.7 
oadcdo I~& 10 5.6 S6 
z-am* gbbn?lQ IO 1.5 1.1 
cmldii rp. 15 0.5 0.93 
MQlQmziQftr/ur 20 23/L) 19/28 
Delmmo&mta 
T*Qphylm lnbmt SO 0.4 0.3 
T%hqhytaa mtnfa- 30 26 28 

!c$if?n”cnn~ 4 28 2.0 
3 23 4.0 

RJlJ& 
scopcrlolsopsir bmi- 4 LO 320 
CQkdis 
Gfsm-positivt germs 21 0.97 0.88 

The structure of the Martin Compound 1 is as foJ- 
lows: 
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a 
.NO3H 5 

The structure of Martin Compound 2 and 3 is the 15 
same as the Marlin Compound 1 except that the chlo- 
rine substituent on the benzothiophene ring is in the’6 
and the 5 position, respectively, instead of the 7 posi- 
tion. Furthermore, the methylene group (-CHt-) is 

The reading time is the time interval from the time of 
inoculafion to the time of measurement. 

Table Ii aiso shows the geometric mean of ah mea- 
surements. Cakulation of these geometric mean values 
shows that Sertaconaxole is 24 % more effective than 
Martin Compound 1: 54 % more effective than Martin 
Compound 2; 16 % more effective thin Martin Com- 
Round 3 and 54 % more effective than Martin Com- 
pound 4. 

Thus, Sertaconaxole shows an increased antimycotic 
activity in relation to all the Martin Compounds stud- 
ied, it&ding Martin C’ompound 1, in which only a 
benxothiophene riug sulfur is replaced by oxygen 

Theoretical a&tlatioris of bond angles and electron 
densities made by the method OF Del Re, et al. Bio- 
chem.Biophys.Acta, 75,353-182(1963) have confvmed 
that signif+nt diffztrcn* in chemical properties can 
occur, because of repjacement of the oxygen atom in 
the benzothiophene ring with the sulfur atom. For ex- 

bonded to the benzolb]furan group in the Martin Corn- 20 ample, 
TABLE II 

MtC values Qtgfml) 
Mictoorgrnism sz Ml sz M2 sz M3 sz M4 
C oibkans 14 1 2 a 0.25 0.25 d 0.5 0.5 d 0.5 OS d 
C albirons 13 0.5 t * 0.06 ct.06 d 0.03 0.06 d 0.03 0.03 d 
C aibicans 31 a a b 4 4 = b 4 r 4 8 c 
C dbicons 32 a b4 a 
C albicans ATCC LK~23t 1 2” = 0.5 i.5 ; ii5 & s i.5 0.5. ; 
c.pstudollvpimi&2l 0.03 0.03 c 0.03 0.06 f 0:03 0.03 f 0.03 0.03 
C kmti24 :25 i.25 * 025 

iiu 
O.M d am 0.125 d at25 0.5 

; 

C. kmsti24 b as e 0.25 0.25 l 0.25 0.5 t 
c pumJIsi~& 19 

A.5 
I c 0.25 t f 0.25 0.5 f 0.25 0.5 J 

cpampsYOSis 19 0.5 b 0.25 
Cneih~oidto36232 

i.25 
I c 0.25 i.5 i t: ;5 ; :: 

C std~omidta 36232 0.5 0 0.06 0.06 d 0:06 o.f25 d iit16 
:3 ; 
ok * 

C scellmidta 36232 4 4 b I I t 0.5 03 C. guSlltrmondii 0.5 a5 0 0.25 0.5 d o.zs :.25% 05 i 
C gnitkmondii 0.25 OS b 0.25 0.5 r 0.125 0.25 c 6.125 0:s l 

ctmpIk&23 
Lx 

8 b 8 8 c 4 a c 4 8 e 
Geometric mmns 1.09 0.366 0.565 0.336 0.497 0.336 0.518 
Increase of 24% 54% 16% 54% 
-ok 
activity 
sz-c 
MI. MZ M3. MS Mulm CompwnQ . 
l Chsltam mtdium. Rading time 60 h 
*YNRmcd~Radin~timcMh~ 
c .Sabcwaud m&m. Radtnr lime f#l b 

pound 3 in the 2 position instead of the 3 position. 
The structure OF the Martin Compound 4 is as fol- 

bWs: 

.NOJH 

a 

6. I) N 

The results of comparative in vitro testing of Ser- 
taconaxote and these four Martin compounds are shown 
in the following Table I1 against 16 microorganisms. 

applicants have found by this theoretical method that 
the sulfur atom in Sertaconxule is significantly less neg- 
atively charged than the corresponding oxygen atom in 
Martin Compound 1. Furthermore, the theoretical re- 
sults fm the electron densities and the bond angles show 
that, relative to Mmtin Compouud 1, fkrtaconxaole has 
decreased polarity, increased lipophylkity, increeaed 
molecular volume, d-eased gastrointestid absorp- 
tioa and decreased toxicity. 

2. In Vivo Activity 
lkrmal infection iu albino female guinea pigs by 

Trichophyton mcntagrophytes has been studied. Ani- 
ml& were ctistributti in tkcc grcupst 8) a control 

. group of inrectad untreated animals; b) a scrtacoRuolt 
group of infected andtreated animals; and c) a micona- 
zole group of inFmed and treated animals. Animals 

65 were depleted and a 0.4 ml susperkon of the microor- 
ganism was 8ppkd on the depleted area. Treatment 
with each of the test drugs was made by application of 
I g of 2% cream on the depleted area on the 4th 5th and 
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6th day after infection. The results are shown in the galias in femafes with a dosage of .under 30 mg/Jcg p.o- 
following Table HI: and in males with a dosage of under 60 mg/kg p.o. were 

TABLE III observed. In contrast, Seruconazofe did not show this 

Relatimsbip of Ne@ve Cultures to Total 
dfect, caused by hepatocite microsomal enzymes, up to 

Cultures (% tnktubih~ haling) at days 18.25 and 32 S a dosage of 300 m@g. 
Postinfection. Chronic toxicity of Miconazole in rats resulted in a 

Trt8rmnt group lB&p 25 days 32 da)3 conclusion that 100 mg& or more dosage caused 32 % 
WW) oRz(M) 5/24(21%) mortality, while no mortality was O&XXWXJ with Ser- 

n/48w%) 36/48f75%) 40/4804%) taconazok, even at dosage Jevcls of300 mg/Jcg. 
3/48(6%) I 3/48(28’S) 21/4w4%) !O Based on these finds a safe dosage for Miconazole is 

Although in the in vitro experiment With Trick mta- 
gq&Ues, Sertaconazole was not much more active 
than Miconazole, in this in vivo experiment with the 
same microorganism Scrtaconazole was ‘Surpn’singJy 15 
remarkably more active &an Miconazole. 9 times 
higher on the 18th day,, 2.7 times higher on the 25th day 
and 1.9 times higher on the 32nd .day postinfection. 
These results show that although only small structuraJ 
changes are iuvblved large surprising changes in rhe 20 
rates of cure occur. These results are consistent with 
clinical trials.% 

Besides the above in vivo experiments vaginal infec- 
tion by CamWa ufbicans was studied in female mice. 
Standard methods were used. Seven days after infection 25 
sertaconazole was found to heal 75 % of the animals 
treated whereas miconazole only healed 12.5 %. Similar 
remits were found in experiments where repeated dos- 
ages of active compound were used after infection. 
These in vivo results conftrmed the surprising speed of 30 
action of Sertaconaxole in comparison to the prior art 
compounds. 

3. Toxicological Comparisons 
Toxicity (;f Sertaconazole, Microazole and Martin’s 35 

compounds 1,2 and 3. as shown below, has been tested 
by standard methods. Both acute toxicity, subacute 
toxicity and chronic toxicity were studied 

Oral, intraperitoneal and subcutaneous acute toxicity 
of sertaconazoIe and miconaxole have been investi- 40 
gated. LD50 in mouse arid rat, male and female, were 
measured. The results are shown in Table IV following: 

TABLE IV 45 
Lethal Doy(LD50) of Sc~co~~ole and Micotuzolc 

throunh Three Dierent Admininr~tiun Routes in Males 
Scmconaolt MiconuQle 

Adminbtntioa Animrt wk8 mlrng 

z 
- >m 

rat >w#o * so 920 
Intnpcri- - >m 662 
iontcl m  >WW 1,185 
s- moust >mn >xxx) 

ZaI >WQ >- 
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Table W shows that Serulconazok is an order of 

magnitude less toxic by oral and intra$eritoneaJ routes 
tlmn the prior ,ti compound, Miconaxok. Subcutzme- 
ous 8cutc toxkity was 8Jso significantJy ks for Ser- 
tacomzok tlyrMkonazo1~ This shows that a pharma- 60 
ceuticpl prep&s&on containing §ertaconaxole is sigrdfi- 
cantJy safer to give to a person or pet suffering from 51l1 
infection due to microorganisms than Miconazole (as- 
suming equrl amounts of the active ingredient iue used, 
which is most Jikely since sertpconarok is more effec- 6S 
tive than Micona%ok). 

In a study of prolonged subacute toxicity of Micona- 
xoJc in rats, among otha elfects, significant hepatome- 

abut 10 mg/ltg, while a safe dosage for SertaconzoJe is 
about I50 mg/kg, ie about 15 times higher. 

Similar toxicologicaJ experhncnts were performed 
for Semconaole, *rtaconazoJe nitrate, Martin Corn- 
pounds 1,2,3 and 4. The results an shown in TabJt V 
h&einbeJow. They show that Sertaconaxole is unex- 
pectedly and surprisingly Jess toxic than the Martin 
compounds. 

Sertaconazole is 8 to 15 times less toxic than the Mar- 
tin Compound 1, the compound of the prior art having 
a structure which b closest to that of Sertaconazole. 

TABLE V 
7oxieolojdu) Data 

bo bw%) t-Do bwW 
Compound (Swiss mitt i.p.) (Swiss mice i.p.) 
Smaconazole base 8ooo 4om 
Strtaconuole nitrate 8ca zoo0 
Martin compound I 518 285 
Mmin compound 2 235 
Martin compound 3 Iii 423 
Martin compound 4 <mQ@ Not determined 
aApprulimatc VJW. 

Furthermore and in addition to the results shown in 
Table V, the mice given Martin Compounds 1 and 3 
revealed evident signs of intoxication in the central 
nervous system, which possibly caused the death of 
most animals. Such signs included convulsions and 
Straub tail(verticaJ righting of the tail). These signs 
were not observed in mice given Sertaconazole at any 
dosage level. Post mortem examination showed that 80 
% of the mice given Martin Compound 3 had general- 
ized pulmonary edema and congestion to such an extent 
that alone could have caused their death. 

Thus, Sertacqnzok is unexpectediy and surprisingly 
safer than the closest prior art, Martin Compound 1 
This implies that a higher concentration of Ser- 
taconazok can be used safely in a pharmaceutical prep 
aration to treat an infection in humans and pets than 
Martin Compound I. However, since Sertaconazole is 
also more effective as an in vitro tungicidal agenb it is 
not necessaq to use a higher ~ceritrarion. 

In conclusion, &taco-k baa. been &own to be 
unexpectedly and suqXisin~Jy bettu as an antimycotic 
agent than the closest prior art cumpounds. 

4. clinical Evaluation of Pharmaceutical Preparations 
for Treating Wections in Humans 

Human cKinicai wids were pcrfbmed with Ser- 
lacona%ole nitrate and Mkonazole nitrate acid addition 
sak Randomized doubk blind triaJs were carriai out 
with 502 patients suffering from cutaneous mycosis as 
confirmed by microscopic examination and microbio- 
logical culture. 247 patients were treated with 2 % 
Scrtaconazole cream and the remaining 255 patknts 
were treated with 2 % Miconazok cream. Au patients 
received scheduled treat&em for 28 dayli and were 
foltowed up for au additionaJ 28 days for possiile re- 
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lapses. The most important conclusions from these clmi- 
cal trials were that S@aconaxok was za.a1crc more ef- 
fcctivc than Miconaxok. AIx, it was 100 % efkctive 
against Ttichophytun rubrum. which produces a particu- 
larly stt@mn infection, as compared to 79 % for 
Miinaxok. Furthermore, there were 5 cases ofcontact 
dermatitis in the experiments with Mieonaxok, while 
Scrt.acortazok showed no +such side effects. 

-continued 
M~gnesiunt name 2.5 tog 
Miiullmc celltJlosc sqx sm m8 

5 

Scrtaconazok generally shows an antibacterial and 
antiprotozoal activity as well as an antimycotic behav- 
ior. 

PHARMACEUTICAL. COIvipOS1TsoNS 
For their pharma&utical, veterinary and clinical use 

the compounds of the present invention or their phar- 
maccuticPIy +ccptable acid addition salts can be ad- 
ministered, in solid, semi-solid or liquid form in tabkts, 
coated tablets, capsules, powders, suppositories, liquid 
solutions, suspensions, creams, lotions, ointments and 
the lie, together with pharmaceutically acceptable 
non-toxic ca$ers or cxcipients normally employed. 
They can also be administered by the in3cctabk route, 
rectal route and by vaginal-intrauterine route in the 
form of ovulum, vaginal tablets, ointment, cream, pcs- 
sary, totion. etc. They can be administered by the topi- 
cal route in the form of cream, lotion, ointment, emul- 
sion, solution shampoo, powder, gel and so forth. 

Thus, (the amount of the compound of iormula 1, or 
an acid addition sak thereof, administered to a patient to 
treat an infection caused by fungi or yeasts on a daily 
dosage basis amounts to from about 100 mg to about 800 

IO mg. For topical application to treat inf+Ctons of the 
skin A I to 5 % of the compound of formula I, or an acid 
addition sah thereof, in’ the pharmaceutical carrier is 
preferably used. 

Also the compounds of the present invention, can be 
15 used to treat crop dii caused by fungi or yeasts. 

The compounds can be adminiiercd by watering, at- 
ornixing, spraying or dusting, and also in the form of a 
powder, cream, paste or spray at the rate of 0. S to 15 kg 

Topical application is the preferred method of admin- 
istration in clinical usage. Topical pharmaceutical com- 
positions containing the compounds of the present in- 
vention exhibit antiycast, antifungat, antiprotozoal and 
antibacterial activity over a wide range of concentra- 
tions, for example, from about 0.1 % to 15 % by weight 
of the composition, to be applied on the infected skin or 
mucosa, preferably in 2 to 3 daily applications. 

For systematic (oral or parentera] ) or rectal adminis- 
tration, it is expedient to administer the active ingrcdi- 
ent in amounts between 1 and 50 mg/kg body weight 
for a day, preferably distributed over several appiii- 

20 

25 

30 

35 

tions. Exact dosage however depends on a variety of 40 
factors including of course patient’s nature and condi- 
tion. 

Exampks of pharmaceutical preparations for the 
treatment and control of infections due to yeast, fungi, 
protozoa and bacteria using compound 25 of the invert- 45 
lion as the effective ingredient are provided in the fol- 
lowing paragraphs 
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Rumple 1. Topical FormWin: Dmd Cram 
- nilate 
Beozyl8lmbol 
24klyfd- 
zz 

cctyt aknbo1 
Mytistbylii skobol 
Tween 60 
Spur@ 
Didtied w*tQ fq.f+ 
i%mnpk 2. Tomed -tiOa: vuintl CnUn 
Saucoruloknitnte 
Hydrogen ticiius oil 
Cetnsimcb 
M8gneskm stmrue 
btkroqdli ceuttbv y.f. 
hpk 3. f%d fornmktiian: ?bbktS 
ScMEcauDk nitrate 
Caauucb 
ta3ose 
PolyvinylpywoWonc 
conokkt sib& athydride 

0.2-3 g 
Loo t 
5.1s 2 
51s t 
5.75 t 
5.15 t 
3.m c 
3301 
l.so 8 
No t 

W-3 t 
tm m& 
tm ma 

6mt 
1 ubkt 

50 
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60 
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per hectare 
While the invention has been illustrated and de- 

scribed as embodied in lH-imidaxole derivative com- 
pounds and pharmaceutical compositions containing 
the same for treating infections caused by fungi and 
yeasts in humans and pets and in crops, it is not intended 
to bc limited to the detaik shown, since various modifi- 
cations and structural changes may be made without 
departing in any way from the spirit of the present 
invention. 

Without further anaIysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by app!ying current knowkdge, readily adapt it for 
various. apphcations without omitting features that, 
from the standpoint of the prior art, fairly constitute 
essential characteristics of the generic or specific as- 
pects of the invention. 

We claim: 
1. A lltf-imidaxole derivative compound of for&la 1: cl a cl 0 

0 TN 
Ui-C&--N 

I L4 

or a nontoxic addition salt thereof 
2. A pmcal composition for treating i&c- 

tions caused by fungi or yeasts iu humans and peta, 
comprising said compound of claim 1 in an cfftitivc 
amount and in combir@ion with a pharmacc utically 
acceptable car&r. 

3. A p~tical composition according to claim 
2, in dosage unit form including 100 to 800 mg of said 
compound. 

4. A pharmaceutical composition according to claim 
3 for topical application, wherein said compound is 
present in a concentration from 0.8 to 5 %. 

5. A pharmaceutical composition composed of 0.1 to 
5 % by weight of said compound of claim 1 in a pbarma- 
ccutical~y acceptable car&r, said compound being 
present in an amount of from 100 to 800 mg. 
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6. Method of treating ir%ction caused by fungi or ing of a 1H-imidazole derivative compound of formula 

yeast in humans and pet animals, comprising administer- 1: 
ing an effective amount of the composition according to 
claim 2. 

7. Method of claim 6, wherein said effective amount 5 ct Cl 0) 
comprises a daily dose of 100 to 800 mg of said com- 
pound. /=N 

8. Method of claim 6, wherein said administering CH-CHz-N 

comprises ad, injection, rectal, vaginal or topical route. I J 
administering. IO 

9. Method of treating disease caused by fungi or yeast O\ 
in crops, comprising applying onto or within the locus CR 0 
of said crops, an efTkctive amount of a compound of 
claim 1 in combination with carrier means. * S 

cl 
19. Method of claim 9. wherein said effective amount I5 

comprises 0.1 to 15 hg & hectare of soil. 
11. Method of claim 9, wherein said a] 11. Method of claim 9, wherein said applying com- 

and nontoxic addition salts thereof in a pharmaceuti- 

prises watering, atomiziog, spraying, dust& prises watering, atomiziog, spraying, dusting or pasting. tally acceptable carrier. 
12. Compound according to claim I, 12. Compound according to claim I, wherein said 14. A pharmaceaticel composition according to claim 

a&j addition Jt f- am -Z.-m.*- e-l* acid addition salt is a nitrate salt. 20 13, wherein said nontoxic addition salts include a mono- 
13. A Dharmace 13. A oharmaceuticai comnosition for treating fungal nitrate addition salt of said lH-imidazofe derivative 

and yeas; infe&ms in huma& and pets, comprktg k0 COlIlpOUlld. 

to 800 mg of a member selected from the group consist- * * * + * 

25 

30 

35 

40 

45 

50 

55 

60 
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BOX FA!I?ENl' EZT. 
PATENT 

2294-0116M 

IN THE U.S. PATENT AND TRADErJlARK OFFICE 

Patent No.: 5,135,943 

Issued : August 4, 1992 

Assignee: Ferrer International S.A. 

For : IH-IMIDMOLJE DERTVATWE COMPOUNDS AND 
I PHARMACmIcAI; COMPOSITIONS CONTAINING THE 

SAME 

Letter Authorizing Reliance on Activity E&ore tkre FDA in 
Association with.Application for Patent Term B&en&on runcfer 35 

U.S.C.1'156 

CommisElioner for Patents 
P,O, Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Johnson & Johnson Consumer & Personal Products 

Worldwide Division of Johnson & Johnson Consumer Companies, 

Inc. (‘JJCP") is the assignee of IND 50,726 and MIA 21-385, 

filed for the approval .of the approved product ERTACZOm 

(sertaconazole nitrate) Cream, 2%. 

Mylan Pharmaceuticals, Inc. was the marketing 

applicant before the FDA during the regulatory review 

period for IND 50,726 and HDA 21-385, During the 

regulatory review period for IND 50,726 and NDA 21-385, 

Mylan Pharmaceuticals had. an agency relationship with 

FERRER INTERNACIOIUAL, S.A., of Barcelona Spain. 



J&J, Fax :7325245889 Feb 3 2004 15:#4 P.03 

This agency relationship was transferred from Mylan 

Pharmaceutcials, Inc. to JJCP's affiliate Ortho ,Neutrogena, 

Division of Qrtho-McNeil Pharmaceutical, Inc., folkwing 

which ownership of IHD 50,726 and NDA 21-385 were 

transferred to JJCP as evidenced by the attached letters 

from Mylan Pharmaceuticals, Inc. Therefore, since Mylan 

Pharmaceuticals has transferred its rights and interest in 

IND 50,726 and NDA 21-385 to JJCP, the undersigned hereby 

authorizes applicant, FERRER INTERNACIONAL, S-A., to rely 

on activities before the FDA pursuant to INLY 50,726 and NDA 

31-385 in association with the appxova2 of ERTACZOTM 

(sertaconazole nitrate) Cream, 2%. 

Very truly yours, 

?ohnsoln & Johnson Consumer Companies, Inc. 

By: 

William E. McGowan 

Assistant Secretary 
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MYLAN PHARMACEUflCALS INC 

hcember 22,2003 

Jan&m Wilkin, M.D., Dimtor ’ 
. Division of Dermatalogic and Iknti Drug Pmduus, HFP 540 

Center for Drug E~lwtion and Research 
FOOQ AND DRUG At&U?‘HsTRATION 
ATTENTfON: Centi DacuFRent Room 
9201 CurpoW B~ufsvard TRANSFER C31F OWNERSHIP 
Rockville, MD 20850 

RE: NIPA 21385; ERTACZCW (wmwonazeie nitrate) tXtEA& 2% 
Request fir Rinaf Approval 

Dear Dr. W&in: 

Refemce is m&e to the New Drug Application @ IDA> identified above for ERTACZ0~ (sortaconazole 
&ate) Cream, 2% that was filed on September X,2001 and approved on mber tO,2003. Pursuant 
to 2 i CFR 3 1472: Transfer of Ownership, this correspondence will serve as official notification of the 
Transfer of Gvuership of the above referenced New Drug Application. 

Effbctive the date of thi& letter, owner&p and all rigbtq obligatiuns and respmsibjlities IO the above 
n%fmcred MDA #21-385, hnve been tr#&im#~ Mylan Phmace~ticaIs Ino. to Johnson and 
3uhnson Consumer & Feraonai Products W&iwide. 

A compk!te copy of the appiication and retirds required to be kept under 21 CFR 3 14 has been provided 
ta Johnson snd Joltnson. All &lp correapo&cnc(: regarding thi&NDA shouki be addressed to: 

Johnson r5i Johnson Consumer & Personal Products Worldwide 
(Division of Johnson & J&w-m Consumer Companies. Inc.) 
199 Gmndvicw Ruatf 
Ski Itman, New Jersey 0855844 18 

/Andrea B. Mrir, R.Pc, Esq. 
J?xecutive Dimr 
Reguratory Affairs 

- 
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MYLAN PHARMACEUTKZALS INC 
781 Chesimt Ridge Road 0 R 0.80x 4310 m Morgwitown, Wed V!q$nio 26!%-48tO U&A. l <3@9 -2595 

December 22.2003 

Jonathan Wilkin, M.D., Dir&or 
Division of IIMnawlogic and Dental Drug Products, HFD $40 
~lhrr13nrgE~uatiunandRes~& 
FOOD AND DRUO ADMINISTRA~ON 
ATTE%WlON: CentraI Document Room 
9201 corpoptte Boulevsrd TRANSFER OF OWMiZSEUP 
Rockville, h4D 20gSO 

RE: IND Y&726; SERTACONkzoLE NITRATEi CREAM 
SeriaI Number 025 

Dear Dr. Wilkin: 

Reference is made to the kwestig&onal New Drug Application (IND) identified above for 
Sertacomlc Nitrate Cream, 2%. 

Phsr: be a&bed #at cffectiw! the data of this correspondence, zwwship and all rights, 
obligations and responsibilities to the above rekenced IND #S&726, hwre been tr;i&n8ferr:cxt fkom 
Mybn Pharma=utieals Inc. to Johnson and Johnsan Consumerde Personal Products Worldwide. 

A complete ccypy of the application snd recwds required to be kept under 21 CFR 3 12,20-3 12.33 
has been provided to Johnson and Jobason. AU f&are corrwpondence rega&ing.this R?D should 
be adwed to: 

John k JohnsonConsumer& Personal Products Worldwide 
(Division of Joimsoa & Johnson Consnm~ i=omptie~, Inc.) 
299 G&u&&w Road 
s- New hrsey 08558-9418 

Should you have any questions or reqjik additional clari&ation &outany aspect of this 
camsponw, please oontact the under4gne-d by phone at (3134) 599;25?5, ext. 6869 or by 
telefhx at (304) 285407. 
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CHROMOLOGY OF EVENTS ON ERTACZQ (SERTACONAZOLE NiTRATEI 
CREAM 2%. IND #50726; 

DATE EVENT 

2 meeting to ,IND #59726. 
ticals Inc. submits amendment 

amendment to the two Phase ill protocols along 

icals Inc. submits protocol 
e 111 clinical trial to provide the 

November 6 1998 

correspondence 

discuss the content and format of Mylar-r’s 
Pharmaceuticals Inc. NDA. 

September 29,200O Mylan Pharmaceuticals Inc. sends copy of Briefing 
Package dated September 29, 2000 to discuss 
with the Division during the October 25, 2000 Pre- 
NDA meeting. 



CHRONOLOGY OF EVENTS ON. ERTACZO [SERTACONAZOLE NITRATE1 
CREAM 2% NDA #21-385 

DATE 
C)cto-ber 18,200O 

September 28,200l 

November 15,200l 

November 19,200l 

\Lovember 21,200l 

January 4,2002 

January 21,2002 

February 52002 

February 20,2002 

March 1,2002 

March 7,2002 

EVENT 
Pre-NDA meeting between FDA and Mylan 
Pharmaceuticals Inc. 
Myian Pharmaceuticals Inc. submits Sertaconazole 
nitrate cream 2% NDA. 
Mylan Pharmaceuticals Inc. submits CMC and 
labeling amendment. 
Teleconference call between the Agency and 
Mylan Pharmaceuticals Inc. 
Mylan Pharmaceuficals Inc. submits amendment 
in response to Agency’s telephone request dated 
November 19,200l. Submitted document includes 
data related to the following NDA sections: 
chemistry, CMC, clinical data, and statistical data. 
Mylan Pharmaceuticals Inc. submits additional 
clinical and statistical data in response to the 
Agency’s telephone request dated November 19, 
2001. 
Mylan Pharmaceuticals Inc. submits response to 
the Agency’s November 29, 2001 facsimile 
transmission requesting additional information on 
chemistry, clinical and statistical sections. 
Mylan Pharmaceuticals Inc. submits response to 
Agency correspondence dated January 15, 2002 
and subsequent January 18, 2002 teleconference 
call between the company and the Agency. 
Submitted document includes clinical and 
statistical data. 
Mylan Pharmaceuticals Inc. submits copies oi 
CMC sections to the Agency for use in inspectior 
of drug substance manufacturer facilities as per e- 
mail request from the Agency dated January 29, 
2002. 
Mylan Pharmaceuticals Inc. submits response tc 
Agency correspondence dated February 8 ant 
February 22, 2002. Information includes clinica 
data and requested CRF. 
Mytan Pharmaceuticals Inc. swbmits response tc 
the Agency’s telephone request on March 7,2002 
Requested data includes repfacement page! 
corresponding to clinical data and CRFs. 
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March 7,2002 Mylan Pharmaceuticals Inc. files response to the 
Agency’s February 12, 2002 correspondence. 
Additional information related to clinical 

April 52002‘ 
microbiology and clinical data. 
Mylan Pharmaceuticals Inc. submits response to 
the Agency’s February 26, 2002 facsimile 
transmission regarding the exposure of pregnant 
women (or lack thereof) to Sertaconazole nitrate 

July IO, 2002 Mylan Pharmaceuticals Inc. files amendment to 
include information on the exposure of pregnant 
woman to Sertaconazole received from Ferrer 

July 16, 2002 
I - 
July 26, 2002 

August 21,2002 

International, S.A. 
Mylan Pharmaceuticals Inc. submits response to 

1 the Agency’s May 29, 2002 facsimile transmission f 
requesting additional clinical microbiology data. 
FDA issues Action Letter notifying Mylan 
Pharmaceuticals Inc. that NDA 21-358 ERTACZO TM 
[sertaconazole nitrate) cream 2% is “Approvable”. 

1 Mylan Pharmaceuticals Inc. letter acknowledging 
receipt of the July 26, 2002 Action Letter and 
notifying the con ipany decision to file an 
amendment to address the issues identified in the 

003 requesting an electronic copy of the 

cream 2% new dru 



December 2,2003 Mylan Pharmaceuticals inc. requests a telephone 
conference with the Division to discuss Phase IV 

December 8,2003 Mylan Pharmaceuticals Inc. submits a letter of 
concurrence with draft labeling provided from 

issues mee 


